The effects of the timing of insemination relative to ovulation on fertilization rate, accessory sperm count and early embryo development were studied in sows. Oestrus 
The effects of the timing of insemination relative to ovulation on fertilization rate, accessory sperm count and early embryo development were studied in sows. Oestrus detection was performed at intervals of 8 h. Sows were artificially inseminated once with 3 \m=x\109 spermatozoa. Transrectal ultrasonography was performed at intervals of 4 h to determine when ovulation occurred and sows were killed at 120 \ m=+-\ 6 h after ovulation. For each insemination\p=n-\ovulation interval of 8 h, fertilization rates were as follows: > 48 h, 35% (n = 1); 48\p=n-\40 h, 51 \ m=+-\ 36% (n = 6); 40\p=n-\32h, 54 \ m=+-\ 36% (n = 14); 32\p=n-\24h, 79 \ m=+-\ 32% (n = 19); 24\p=n-\16h, 94 \ m=+-\ 11% (n = 24); 16\p=n-\8h, 92 \ m=+-\ 21% (n = 24); 8\p=n-\0h, 95 \ m=+-\ 22% (n = 21) and for the sows that were inseminated after ovulation: 0 to \ m=-\8 h, 75 \ m=+-\ 38% (n = 26); \ m=-\8 to \m=-\ 16 h, 74 \ m=+-\ 43% (n = 15) and < \m=-\16 h, 0% (n = 1). The median accessory sperm count differed among the groups from 1 (insemination 40\p=n-\48h before ovulation) to 126 (insemination 0\p=n-\8 h after ovulation) (P = 0.0001). Within each 8 h time interval, the normal embryos from sows with less than 90% normal embryos were less developed and had a lower sperm count than did the normal embryos from sows with more than 90% normal embryos (P < 0.05). In conclusion, fertilization rate and the accessory sperm count of the
Introduction
The optimal time at which insemination should take place relative to ovulation (insemination-ovulation interval) depends on the lifespan of a sufficient number of fertile spermatozoa to ensure fertilization, the speed of sperm transport and sperm capacitation and on the lifespan of oocytes. Despite the extensive use of artificial insemination in pigs, only limited data are available on the optimal time of insemination; until recently, only indirect data were obtained using oestrus (Willemse and Boender, 1967) , or reproductive hormones (Helmond et al, 1986) , as measures for ovulation, or data were obtained from gilts in which ovulation was induced by exogenous hormones (Dziuk, 1970) . Estimates of the optimal time for insemination, relative to ovulation, vary between 6-18 h (Dziuk, 1970) and [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] h (Helmond et al, 1986) . However, the latter estimate was based on an incorrect assumption of the timing of the increase in progesterone relative to ovulation. After correction, their estimate of the optimal interval would be 0-15 h (Soede et al, 1994) . Recently, data became available in which ovulation was assessed directly, using transcutaneous ultrasonography (Waberski et al, 1994a Insemination after ovulation (h) (17) 2 (14) 9 (47) 19 (79) 20 (83) 18 (86) 14 (54) 8 (53) (Fléchon and Hunter, 1981) or after artificial insemination with 40 IO9 spermatozoa (Rigby, 1966; First et al, 1968 (Hunter, 1967) . The time at which the degenerative effects of oocyte ageing become apparent has been estimated as approximately [8] [9] [10] [11] [12] h after ovulation in pigs (Hunter, 1967 (Hunter, , 1994 Hunter and Dziuk, 1968 It is generally assumed that fertilization is an 'all or none' phenomenon; either all oocytes are fertilized or none (see Hunter, 1994) . This study clearly showed that partial fertiliz¬ ation frequently occurs, even when the timing of insemination relative to ovulation is optimal. This finding is of importance for research on embryo survival, as embryo survival is nor¬ mally defined as the number of embryos related to the number of corpora lutea and assumes that the fertilization rate is 100%.
The moment of ovulation during oestrus is strongly related to the duration of oestrus. Ovulation takes place after approxi¬ mately 70% of the oestrous period. This phenomenon has been described in a number of recent publications in which ultra¬ sonography was used to study the time of ovulation (Soede et al, 1992 (Soede et al, , 1994 Weitze et al, 1994) and opposes the idea that ovulation takes place at a constant interval from onset of oestrus (Hunter, 1994) .
In conclusion, the time of ovulation after onset of oestrus is 
